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The wetlands described in this article include rivers, streams, vlei areas and pans occurring within the grasslands of 
northern KwaZulu~NataL The vegetation of many of the wetlands, in particular high-lying vlei areas, is in danger of 
being irreversibly changed due to desiccation of the areas caused by the encroachment of exotic plantations into the 
high-lying grasslands, The objective of this study was to classify and describe the Agrostis lachnantha-Eragrostis plana 
major vegetation type associated with the wetlands. The TWINS PAN classification and subsequent refinement by 
Braun-Blanquet procedures resu lted in the identification of 16 plant communities (also referred to as vegetation units). 
which were then related to environmental factors using the ordination algorithm DECORANA. Five distinct groups were 
distinguished, the distribution of which was primarily explained by axis 1. Species richness was calculated for each 
plant community from the phytosacialogical data. In addition to this parameter. species rarity and naturalness of 
communities were also considered in an attempt to estimate the conservation value of specific sites. Although being 
relatively species poor, the vlei areas and pans are of particular conservation importance due to the restricted 
occurrence of certain species and the high degree of naturalness. However. no rare species were encountered. 
Keywords: Community, conservation, grassland, KwaZulu-Natal, species richness. wetlands. 
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Introduction 
Wetlands are globally one of the most endangered habitat types 
(Maltby 1986) with vast areas been modi fied to alternate land 
uses (Walmaley 1988). Although wetlands occupied 10-15% of 
most catchments in Natal, many of Ihese have been virtually 
eliminated within the last 50 years (Begg 1986), with over half of 
the wetlands of South Africa been destroyed and lost (Breen & 
Begg 1989). The disrupl"lon in structure and function of wetlands 
is ascribed to different kinds of practices. among them overgra-
zing by livestock (Walmsley & Botten 1987). We have presumed 
therefore that the plant spec ies composition of wetlands has been 
changed to a great extent since the introduction of cattle and 
small livestock to this country. The high grazing capacity of wet-
lands and the availability of palatable grass species during the 
predominantly drier winter months usually resulted in wetlands 
being overutilized. In addition to this , the forestry industry has 
further increased the pressure on wetlands by reducing the water 
runoff by 200 to 300 mm per annum (Department of Water 
Affairs and Forestry 1995), mainly by intercepting large amounts 
of water. Stands of mature pincs and eucalypts use about the 
equivalent of .100 to 600 mm of rainfall per year morc than the 
natural vegetation they replace, This marked reduction in runoff 
to the wetlands has a profound effect on the water level, nega-
tively affecting the vegetation (Wicht 1971). The effect of affor-
estat ion on streamflow is well documented by Nanni (l970a, b). 
who stated that the decrease in runoff locally may be large. The 
largest and most important rivers draining the study area are the 
Bivane. Blood, Buffalo. Pongolo, White and Black Mfololi. and 
are all adversely affected to varying degrees by afforestation. 
This emphasizes the sensitivity of the wetland vegetation and the 
importance of identifying and describing the plant communities 
found within these wetlands (see also Walmsley 1988). Areas 
with conservation value, measured in terms of cri teria such as 
species rarity (Rapoport et al. 1986), species ri chness and natu-
ralness (Gotmark 1992), must therefore bc identified so Ihey can 
be granted spec ial attention before being irreparably damaged. In 
this stUdy, no quantitative assessment is given of the term 'natu-
ralness' and consequently it involves highly intuitive judgements 
(Ray 1984). 
The aim of the slUdy was to identify, classify and desl:ribe the 
plant communities associated with the wetlands of northern 
KwaZulu-Natal. The results emanat ing from this study wi ll 
reveal detailed information on vegetation patterns and species 
composition. The Agrostis lac/tn{lIltha-Emgrostis plana Wet-
lands were identified as a major vegetation lype during the phy-
tosocioJogical study of the vegetation of northern KwaZulu-
Natal (Eckhardt el at. 1996., h. c, d. e). These wetlands represent 
rivers, streams, vleis and pans throughout the study area, ranging 
in altitude from 750 to 2 000 m. The noriscic data contained 
wi thin this article, together with the data and phytosociological 
analysis of the nonhern KwaZulu-Natal grass lands (Eckhardt el 
al. 1996a, b, c, d. e), will subsequently be incorporated into a 
comprehensive f1 0rislic data set dealing with the synlaxonomy 
and synecology of Ihe entire Grassland Biome of South Africa 
(Turner 1989; Kooij 1990; Du Preel 1991 ; Matthews 1991 ; Fuls 
1993; Myburgh 1993; Bredenkamp & Bewidenhout 1995). A 
few other publications dealing with wetlands within the grass-
land biome are Kooij el al. ( 1991 ), Fuls el al. (1992), Bloem er 
al. ( 1993) and Eckhardt el al. (1993). 
Study area 
The study area is situated in cenlral-northern KwaZulu-Natal 
(Land Type Survey Staff 1986. 1988) (Figure I) and consists of 
irregular undulating lowlands in the central and south-western 
parts, undulating mountains and lowlands in the north-western 
and eastern parts, and low mountains in the south-eastern part 
(Kruger 1983). It includes the area situated between 27°16' and 
28°31'S latitude and 30°00' and 31 °38'E longitude. comprising a 
surface area of t 4 366 km2, Several physiographic regions are 
encountered, giving rise to the high variation in altitude, which 
ranges from 750 to 2 290 m above sea-level. This strongly affects 
the rainfall, which varies from 700 mm in the low-lying basins to 
1 200 mm in the mountains, the annual average being 850 mm 
(Schulze 1982). The Agroslis lacl1llllllfha-Eragrostis plana Wet-
lands are widespread throughout the area, being restricted to ter-
rain unit 5, which represen ts rivers. streams, floodplains, vleis 
and pans (Land Type Survey Staff 1986). 
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The study area within the Grassland Biom!.! of South 
The wetland vegetation was surveyed by compiling releves in 93 
sample piOlS . These plots were stratified on terrain unit 5 to sample 
the vegetation along waler courses. vleis and pans. Plot sizes were 
fixed at 100 m2 (Scheepcrs 1975). Species recorded within the sam· 
pie plOlS wert! given a value according to the Braun- Blanquct 
coveNibundance scale (Muellt:r-Dombois & Ellenberg 1974) and 
taxon names conform ( 0 those of Arnold & de Wet (1993). Environ-
mental data recorded fo r each rcleve included terrain unit , slop!! . soi l 
type and depth. soil tex ture. rockiness of soi l su rface and erosion. 
Where soi l types are nOl mentioned in the description of the commu-
nities. the rdevant communities are found on several kinds of soils, 
To derive a fi rst approximation of the flori stic variation within the 
data set. two-w::Jy indicator species analysis (TWI NSPAN) (Hill 
1979b) was applied. The c1as.sification resulting from the TWIN-
SPAN was fu rther refined by Braun-Blanquet procedures (Westhoff 
& van der Maarcl 1978; Behr & Bredenkamp 1988: Bredenkamp & 
Bezuidenhoul 1995) to distinguish between the ditferen t plant com-
munities. which were subsequently represented in a phytosocio1ogi-
cal table. 
The relationships between the vegetation and the physical envi-
ronment ::Jre illustra ted by using the ordination algorithm DECO-
RANA (Hill 1979a). The synoptic data obtained from the synopt ic 
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tab le. rep resenting the constancy values of species occurring within 
the diffe rent vegetation units. were used for the ordin:n ion (see also 
Eckhardt et al. 1996b). 
The flo ri stic data wi thin each vcgctat ion unit wcre further ana-
lyzed to calculate a diversi ty (st:e also EdhanJt et al. 1996a for a 
marc detai led discussion) . 
The nomenclatural type assigned to each syntaxon name repre-
sents the typical species composition of the relevant syntaxon. with 
special emphasis nn the diagnostic speci.:s. The code of phy!osociD-
logical nomenclature follows that of Barkman et al. (1986). 
Results and Discussion 
The Agrostis facll1lantha- Eragrosris pl(fna Wetlands an.: gener-
ally associated with rivers, streams. floodplains, vleis and pans 
(Figure 2). The substrate associated with streambeds usually 
consists of rocks covered with alJuvium. whereas ri ver- and 
stream-banks are primarily made up of alluvial sediments . The 
soils found in vle is and pans are mostly of a humic. anaerob ic, 
clayey. waterlogged natu re. reaching depths exceeding 500 mm . 
The slopes vary from 0° to 3°. 
Physiognomica ll y, the most prominent and common species, 
which occur virtually throughout these wet lands, are the gra~ses 
Eragmstis pin"a (species group p. Tahle I). P(fspnlllm dilatafum 
and Leersia hexandra (species group V. Table I). all species rep-
resentative of wet areas (Gibbs Russe ll et at. 1991 ; van Oudt~ 
shoern 1991). The species most common throughout the 
grasslands of northern KwaZulu-Natal. namely Hyparrhellia 
hirta, Eragrostis clIrvula and Sporoboills africwws (species 
group p, Table 1), arc noticeahly k ss abundant in the wetlands 
compared with the rest of the grasslands (Eckhardt er al. 1996b. 
c. d. e). 
It is expected that the Eragrostis plcllla-Agroslis laclillantha 
major plant community of the north-eastem Free Stale, identified 
and described by Eckhardt e( n!. (199]), would show close corre-
spondence with this major vcgctation type. A synthesis of thc 
cntire grass land biome syntaxonomy will revcalthat these vege-
tation types are quite si milar. 
The particularl y low number o f species recorded for the wet-
lands is clearly renecled by the low average species richness of 
only 17 species per 100 m! and low average tota l number of only 
49 species recorded per community for this major vegetation 
type (Figure 3) (see also Noble & Hemens 1978). Similar low 
values arc also reported from other wetlands within the grass land 
biome (Kooij er al. 1991; Fuis er "I. 1992 ; Eckhardt et al. 1993). 
Classification 
The analys is of the noristic data resulted in the identitication of 
16 plant communities (vegetation units) (Table I) which are sub-
sequently hierarchically classified (Barkman el ai. 1986): 
1. Glillnero perpellsae-Eragrostiol! pInnae 
1.1 Limosello gralUJijZorae- LelfcosideetwlI sericeae (vegeta-
lion unit 1) 
1.2 Arundinello nepaiellsi.l'-Eragros fierum pJanae (vegetat ion 
un it 2) 
2. Pycllostachys reticlIlnta-(lrlllldillel/aliepaiensis Wetland (veg· 
e lation unit 3) 
3. Marisclts cOllgesllls-Setarin pnflide-!Ilsca Wl!tland (vegetation 
unit 4) 
4. Hemarthrio (litissimae-Misc(IIl1hiolljullcei 
4.1 Imperato cylindricae- Fimhristyiidetum ferrugineae 
4.1. I Imperato cylil1dricae-FimhristyiideW/11 jerrugil1clIe 
seneCiOIlf!toslIm achilfei[oiii (vegetation uni t 5) 
4.1.2 Imperato cyfilldricae- FimbristyJidetum jermgineae 
paspaletosllm elilatati (vegetation unit 6) 
4.1.3 Imperato cylilldricae-Fimbristylidetllm Jermgineae 
eragrostietosum curvu!ae (Yl.'gc tation unit 7) 
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Figure 2 Hierarchical diagram 10 indicate the prominent habitat characteristi cs whi ch are associated with the respective plant communities (vegetation units). Numbers at the bottom refer to 
communities shown in Table 1. 
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Table 1 Phytosociological table of the Agrostis fachnantha-Eragrostis plana Wetlands 
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Table 1 Continued 
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4.2 Paspalo urvillei-Leersietwn hexalldrae 
4.2. 1 PmpaJo urvillei-Leersietum hexolldrae p),creetosllm 
betschuani (vegetation unit 8) 
4.2.2 Paspalo IIrvillei-Leersietwn hexandrae chamaechris-
tetosum stricrae (vegetation unit 9) 
4.2.3 Paspalo urvillei-Leersietwn hexandrae senecionetosllm 
isatidei (vegetation unit 10) 
4.2.4 Paspalo urvillei-Leersietum hexalldrae verbenetosllm 
brasiliensis (vegetation unit 11) 
4.2.5 Paspalo urvillei-Leersietum hexandrae phragmiteto-
sum austmlis (vegetation unit 12) 
5. Eragrostio planiculmis-Setariofi pallideJuscae 
5.1 Schoenoplecto decipientis-Eragrostietum plalliculmis 
(vegetation unit 13) 
5.2 Eragmstietllm plano-planiculmis (vegetation unit 14) 
5.3 Eleocharito palustris- Schoelloplectetum corymbosi (vege-
tation unit IS) 
6.lsolepidofluitantis-Pallicetum schinzii (vegetation unit 16). 
Description of the plant communities 
1. GunlJero perpensae-Eragrostion piallae al l. nov. 
Nomenclatural type: Arundinello nepalensis- Eragrostietum pla-
nae (holotypus). 
This wetland community is found around mountain springs 
and along streams at altitudes exceeding I 500 m (Figure 2). The 
soils usually have a high clay content (> 35%) and are deeper 
than 500 mm. Steepness of the slopes is less than 3°. Surface 
rocks are mainly restricted to st ream-beds and cover up to 20% 
of the surface area. 
The diagnostic species are listed under group B (Table 1). The 
most common and prominent species is Eragrostis plana (Table 
1), a typical species for wet areas (Gibbs Russell ef al. 1991; van 
Oudtshoorn 1991). 
Two associations arc recognized under this alliance: 
1.1 Limosello gralldiflorae-Leucosideetttm sericeae ass. nov. 
Nomenclatural type : releve 110 (holotypus). 
This community is associated only with mountain springs but 
otherwise similar habitat conditions as the above alliance (Figure 
2). Surface rocks are usually absent. The trampling effect of 
cattle and small livestock is evident and g ives ri se to erosion. 
This community is characterized by hydrophytic forbs, sedges 
and other species listed under group A (Table 1). The tree Leu-
cosidea sericca often forms c lusters around wet areas. Other 
prominent species include Andropogoll appendiculatus and 150-
lepis j1ui/(lIls (Table 1). 
The average number of species recorded per sample plot is 20, 
whereas the total number is only 35 (Figure 3), which is well 
below the average calculated for this major vegetation type. 
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Figure 3 The average species ri chness and total number of spccil.!s 
of each vegetation unit. Horizontal lines represent the respective 
averages for the Agroslis lachnantha- Eragrostis plana major vegeta-
tion type. 
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1.2 Arundinello nepalellsis-Eragrostietum planae ass. nov. 
Nomenclatural type: reieve 140 (holotypus). 
This association also occurs at altiludes exceeding 1 500 m 
and is primarily associated with mountain streams (Figure 2), 
Although rocks covered by alluvial sand may be present, the sub-
strate consists predominantly of clayey (> 35%) soils, exceeding 
500 mm in depth. 
Although no diagnostic species were recorded, this commu-
nity is distinguished from the Limosello grandijlorae-Leucosi-
deetum sericeae by the absence of species group A and the 
presence of species groups C and D (Table 1), The most promi-
nent species include Arundinella nepaiensis, Ischaemumfascicu-
tatum and Eragrostis plana (Table 1). This is the typical associa-
tion of the alliance. 
This community has the highest species richness (24) and sec-
ond highest total number of species (80) (Figure 3) recorded 
within this major vegetation type. 
2. pycllostachys reticulata- Arundin'ella nepalensis Wetland 
This wetland community, with no syntaxonomic rank, is found 
along mountain streams, rivers and vlei areas in high-lying 
(> I 500 m) areas (Figure 2). The waterlogged soils of the vlei 
areas are rich in clay (> 35%) and deeper than 500 mm. Surface 
rocks are mostly associated with river- and stream-beds. 
Although no diagnostic species were identified, this commu-
nity is distinguished by the presence of species groups C and D 
(Table 1). Physiognomically, the most prominent species include 
the grasses Arundinella nepaiensis, lschaemumfasciculatum and 
Leersia hexandra (Table 1). This wetland community was found 
relatively undisturbed, with limited signs of trampling. 
An average number of 20 species was recorded per sample 
plot, with the total number of species for this community being 
53 (Figure 3). 
3. Mariscus congestus-Setaria pallide-fusca Wetland 
This community, with no syntaxonomic rank, is widely spread 
and occurs along streams at altitudes of 1 200 to 1 800 m (Figure 
2). The substrate consists mainly of alluvial sediments with alter-
native layers of sand and clay deposits, and is often deeper than 
500 mm. Surface rocks are mostly present in stream-beds, cover-
ing more than 20% of the area. 
Diagnostic species are absent from this community which is 
distinguished from the Pycnostachys reticulata-Arundinella 
nepalensis Wetland by the absence of species group C and the 
presence of species group G (Table I), and consists only of the 
sedge Mariscus congestus. Other prominent species are the 
grasses Arundinella nepaiensis, Hyparrhenia dregeana, Eragros-
tis plana and Setaria pallide-fusca (Table 1). Signs of moderate 
to serious erosion are often visible along stream-banks, caused 
by the trampling effect of livestock. 
The species richness of this community is 19, with the total 
number of species being 78 (Figure 3), 
4. Hemarthrio altissimae- Miscanthiofl juncei alL nov. 
Nomenclatural type: Paspalo urvilfei-Leersietum hexandrae 
(holotypus). 
This alliance is mostly associated with rivers and streams, 
occurring at altitudes of 750 to I 900 m (Figure 2). The predomi-
nant soil type is the Dundee Form, with alluvial sediments con-
sisting of alternating sand and clay layers. Surface rocks are 
especially found within river- and stream·beds, covering more 
than 20% of the surface area. The slopes vary from 0° to 3°. 
The diagnostic species which characterize this alliance include 
the hydrophytes listed under species group M (Table I). Other 
prominent species are the grasses Arundinella nepalensis, Mis· 
canthus junceus and the reed Phragmites australis (Table I). 
Two associations are recognized under this alliance: 
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4.1 Imperato cylindricae-Fimbristylidetllm ferrugineae ass. 
nov. 
Nomenclatural type: releve 268 (holotypus). 
This association contains no diagnostic species but is easily 
distinguished by the presence of species groups D, E, F. G and L 
and the absence of species groups H, J, J and K (Table I). The 
most prominent species are the grasses Imperata cylindrica and 
Arundinella nepaiensis, and the sedge Fimbristylis ferruginea 
(Table I). 
Three sub-associations are distinguished under this association: 
4.1. I Imperato cylindricae-Fimbristylidetum ferrugineae 
senecionetosum achilleifolii sub-ass. nov. 
Nomenclatural type: releve 268 (holotypus). 
This community is primarily associated with rivers and 
streams at altitudes of I 050 to I 400 m (Figure 2). Clear signs of 
erosion are evident and can often be observed where banks are 
relatively steep. It is not always natural erosion but often also 
man-induced erosion caused by agricultural malpractices 
(O' Keeffe 1986; Kotze ef al. 1995). Alluvial sand, covering large 
rocks and rock-beds, constitutes the major part of the substrate. 
The diagnostic species characterizing this community are 
listed under species group F (Table 1). Other prominent species 
include Imperata cylindrica, Arulldinella nepalensis and also 
very often Hyparrhenia hirta and Fimhristylis ferruginea (Table 
1). The grass Eragrostis planicll/mis can also be found in this 
community. This is the typical sub-association of the Imperato 
cylindricae- Fimbristylidetum fe rrug ineae. 
An average number of 19 species was recorded per sample 
plot, and the total number was 61 (Figure 3). 
4.1.2 imperato cylindricae-Fimhristylidetum ferrugilleae 
paspaletosum dilatati sub-ass. nov. 
Nomenclatural type: releve 200 (holotypus), 
This community is primarily found near streams and rivers at 
altitudes of 900 to I 250 m (Figure 2). Soils of the Dundee Form 
as well as alluvial sand covering rocks mainly constitute the sub-
strate. The soils are usually deeper than 500 mm and clay per-
centages may vary from less than 10% to more than 35%. Steep 
river- and stream-banks are often characterized by moderate to 
serious signs of erosion (see also Kooij et al. 1991). 
Although no diagnostic species were identified, this commu-
nity is distinguished from the Imperato cylindricae-Fimbristyli· 
detum ferrugineae senecionetosum achilleifoUi by the absence of 
species group F (Table 1). Most prominent species include 
Imperata cylindrica, Anmdinella nepalensis and Paspalllm dila-
tatum (Table 1). The graminoid Eragrostis planiculmis is some-
times found within this community. 
This community displays the second highest species richness 
(21) within this major v.egetation type, with the talal number of 
species for this commuhity being 62 (Figure 3). 
4.1.3 imperato cylilldricae-Fimbristylidetum ferrugineae 
eragrostietosum curvulae sub-ass. nov. 
Nomenclatural type: releve 436 (holotypus) , 
This sub-association is associated with streams and rivers at 
low altitudes (900 m) (Figure 2), Alluvial sand and rocks domi-
nate the substrate. which conlains less than 10% clay. Where 
signs of erosion are visible. these are usually of a moderate to 
serious degree. 
No diagnostic species were identified within this community, 
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hUl il can be distinguished from the two previous ly described 
suh·assodations by the absence of species groups D. F and Rand 
the presence of species group L (Table 1). Physiognomically, the 
mOSt dominant and conspicuous species arc Imperato cylindrica, 
Filllbrisryfis jerrI/gillca, H),parrhellia hirta and Eragroslis cur-
Villa (Table I). 
This community has an average species richness of J 9 and a 
contrast ing low total number of only 37 species (Figure 3). 
4.2 Paspalo urvillei-Leersietum hexandrae ass. nov. 
Nomenclatural type: releve 360 (holotypus). 
This association is charac terized by the diagnostic species 
included in group H (Table J). The shrub Sesbania pllllicea is a 
declarcll noxious weed (Bromilow 1995) and is sometimes found 
along larger streams and ri vers where it forms re lat ively dense 
clusters. Other prominent species include Hem arthrill a/tissima. 
Miscalltlllls jWlCelis. Phmgmites australis and Leersia hexlIlldra 
(Table I). This is the typical association of the alliance. 
Five sub ~associations are recognized under this association: 
4.2. 1 Paspalo Ilrvillei-Leersietum hexalldrae pycreetosum 
betsclll/ani sub-ass. nov. 
Nomondatural type : relevtl360 (holotypus). 
This community is primarily associated wiLh large streams and 
ri vers but may also be encountered on floodplains at altitudes of 
750 to I 300 m (Figure 2). The substrate within the stream- and 
river-beds consists mainly of alluvial sand and large rocks, 
whereas soils of the Iloodplains are relatively deep (> 500 mm) 
and ri ch in clay (> 35%). Moderate to serious signs of erosion are 
often visible on stream- and ri ver-banks, especially where these 
are deprived of vegetation. 
No diagnostic species were identified, with this communiry 
be ing distinguished by the presence of species group E and the 
absence of species groups J, J and K (Table I). Physiognomi-
cally, the most conspicuous and often dominant species are 
!mperata cylindrica. Paspalum urviffei. Typha capellsis, Hemar-
rhrja altissima. Miscall1hus jUllceus. Phragmites australis, 
Pycreffs betschuanIls and Leersin hexandra (Table I). This is the 
typical sub~assoc i ation of the PaspnLo urvillei-Leersietum hex-
andrae. 
The average number of species recorded per sample plot is 20 
and the tota l number 105, which is the highest number of species 
to be recorded within this major vegetation type (Figure 3). 
4.2 .2 PaspaLo u~illei-Leersiet/.lm hexalldrae chamaechriste-
IOSlllll strictae sub-ass. nov. 
Nomenclatural type: releve 332 (holotypus). 
This sub-association is main ly found along large streams and 
ri ve rs but sometimes also on noodplains at altitudes of I 000 to 
I 250 m (Figure 2). Rocks and alluvial sand constitute the major 
part of the substrate within (he streams and rivers, whereas deep 
(> 500 mm), clay-rich (> 35%) soils are associated with the flood-
plains. Moderate signs of erosion may sometimes be visible. 
The diagnostic species which characterize this communi ty are 
listed under species group I (Table I ). The tree Salix babylonica 
may sometimes be found. Other prominent species are Hemar-
thria altissima and Miscanthus junceus (Table I). 
The community has a species richness of 17, whereas the total 
number of species is 45 (Figure 3). 
4.2.3 Pmpa[o Il~illei-Leersietum hexandrae sell ecioll etosum 
isatidei sub-ass . nov. 
Nomenclatural type: re leve 496 (holotypus). 
This sub-association occu rs along streams and rivers at alti -
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tudes ranging from 1 100 to I 250 m (Figure 2). Although loose 
alluvial sand may be found in stream- and river-beds, soils of the 
Dundee Form are predominant, usually containing more than 
35% clay and are deeper than 500 mm. Signs of erosion are 
sometimes visib le. 
The diagnostic species are included in species group J (Table 
I ). Conspicuous and most dominant species include Hemarlhria 
altissima, MiscaJ1th us jUllcelts and !schaemum fasciculatum 
(Table I) . 
A species richness of 14 was recorded, with the total number 
of species for this community being only 32 (Figure 3). 
4.2.4 Paspato urvillei-Leersietum hexandrae verbenetosum 
brasiliensis sub-ass. nov. 
Nomenclatural type: reieve 554 (holotypus). 
This community is associated wi th streams and rivers occur-
ring at altitudes of I 000 to I 250 m (Figure 2). The substrate 
consists of alluvial sand and rocks or various soil types, usually 
containing more than 35% clay and are deeper than 500 mm. A 
few signs of erosion are sometimes observable. 
The only diagnostic species which characterizes this commu~ 
nily is the exotic forb Verbena brasiliensis (species group K, 
Table I). Other prominent species are Anmdinella l1epalel1sis. 
Miscallthusjunceus and Leersia hexalldm (Table 1). 
An average number of only 15 species was recorded per sam-
ple plot, with the total number of species for this community 
being 38 (Figure 3). 
4.2 .5 PaspaLo u~illei-Leersierum hexandrae phragmitelOsum 
australis sub~ass. nov. 
Nomenclatural type: releve 36 1 (holotypus). 
This sub-association occurs primari ly along rivers and large 
streams at altitudes ranging from 950 to I 100 m (Figure 2). 
Although the substrate consists mainly of loose alluvial sand, 
rocks and soils of the Dundee Form are sometimes found. Mod-
erate to serious signs of erosion are sometimes evident. 
Although no diagnostic species were identified, this commu-
nity is, however, distingui shed from the previously described 
sub-associations by the absence of species groups E, I , J and K 
(Table I ). Physiognomically, the most prominent spccies are 
Paspa/um urvillei. Phragmires australis and Leersia hexal1dra 
(Table I). The exotic woody species Sesbania pUllicea and Aca-
cia deaibara are sometimes found on the banks of rivers, which 
is a source of concern. 
An average number of 17 species was recorded per sample 
plot, whereas the total number is 45 (Figure 3). 
5. Eragroslio pianicuimis-Setarion pallide-fuscae all. nov. 
Nomenclatural type: Schoenoplecto decipientis-Ern.grostietum 
planiculmis (holotypus ). 
This alliance primarily represents vlei areas and to a lesser 
extent pans Found at altitudes of I 500 to 2 000 m (Figure 2). The 
substrate usually consists of humic, clayey (> 35%). waterlogged 
soi ls, which are deeper Ihan 500 mm. Surface rocks are virtually 
absent from these vlei areas which are associated with flat ter-
rain, displaying a gradient of Jess than 3°. 
The only diagnostic species which characterizes this alliance 
is the graminoid Eragrostis plallicufmis (species group R, Table 
I) , which is typical for depressions and vlei margins (Gibbs Rus-
sell et af. 1991). There arc no other prominent species which 
describe this alliance, as most of the species occur spontane-
ously. 
The species poorness of the vlei areas is clearly depicted by 
Figure 3. 
S. Afr. 1. Bot. 1996. 62(6} 
5.1 ScllOellopiecto decipielltis-Eragrostierum planicllimis ass. 
nov. 
Nomenclatural type: releve 234 (ho!otypus). 
This community is associated with vlei areas at an altitude of 
I 800 m (Figure 2). The soils are usually humic. clayey (> 35%). 
deep (> 500 mm) and waterlogged, the predominant type being 
the Willowbrook Form. These vlei areas arc mainly filled with 
water during the rainy season when streams and rivers overflow 
their banks. Surface rocks are absent. Although these vlei areas 
are utilized for grazing purposes, the condition appeared to be 
relatively good. 
The diagnostic species for this community is the rush Schoe-
1l0plectlls decipiens (species group 0, Table 1), dominating the 
vegetation to a large extent. Other prominent species are the 
grass Eragrostis planiculmis and sometimes also the rush Cype~ 
rtfS fastigiatus (species group S, Table 1). This is the typical 
association of the alliance. 
This community has the second lowest species richness (1 I) 
and total number of species (16) (Figure 3) recorded within this 
major vegetation type. 
5.2 Eragroslietum plallo~planiculmis ass. nov. 
Nomenclatural type: releve 157 (holotypus). 
This vlei community occurs at altitudes ranging from 1 500 to 
I 800 m (Figure 2). The predominant soil types are the Willow-
brook and Rensburg Forms, which are humic, clayey (> 35%), 
deep (> 500 mm) and seasonally waterlogged. These vlei areas 
may carry water throughout the year, but mostly dry up during 
the winter months. No surface rocks were found. The condition 
of these vlei areas is relatively good, with areas carrying water 
throughout the year being less easily disturbed and therefore 
more natural. 
Although no diagnostic species were identified, this commu~ 
nity is distinguished by the absence of species groups 0 and Q 
and the presence of species groups P and U (Table I) . Prominent 
species include the grasses Eragrostis plana and E. pianiculmis 
(Table I)· 
Both the species richness (12) and the total number of species 
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(37) (Figure 3) recorded for this community are well below the 
respective averages calculated for this major vegetation type. 
5.3 Eleocharito palustris~ ScJwefloplectetum corymbosi ass. 
nov. 
Nomenclatural type: releve 242 (hoIOlypUS). 
This association is primarily restricted to vlei areas and to a 
lesser extent to pans at altitudes exceeding I 800 m (Figure 2). 
The substrate associated with these wetlands consists of humic, 
clayey (> 35%), deep (> 500 mm), waterlogged soils. Surface 
rocks may be found in pans but are usualIy absent from viei 
areas. Those vlei areas, which arc fed by perennial streams or riv-
ers, carry water throughout the year and are normally better pre~ 
served than those which dry up during the winter months, 
because the latter are more heavily utilized by livestock due to 
their accessibility. 
This community is characterized by two diagnostic species. 
namely the sedge Efeocharis paiustris and the bulbous forb 
Gladiolus papilio (species group Q, Table 1). Species which are 
sometimes prominent include Eragrostis planiculmis, Pycrelts 
betschuanus, Persicaria serru/ata, Fuirella pubescens, PaspaJum 
distichum and Leersia hexandra (Table 1). 
An average number of only 13 species was recorded per sam-
ple plot and a total number of 39 for this community (Figure 3). 
6. Isolepido jluitantis~Panicetllf1l schinzii ass . nov. 
Nomenclatural type: releve 193 (holotypus). 
This pan community is found on flat terrain « 3°) at an alti-
tude of more than I 600 m (Figure 2). The predominant soil type 
is the Mayo Form. which is rich in clay (> 35%) and only 200-
300 mm deep. Surface rocks are generally absent. These pans are 
usually filled with water throughout the year and the vegetation 
within the pans is consequently less severely utilized. The effects 
of trampling caused by livestock are often evident along the peri-
meter of the pans. Most of the pans are classified as grass pans, 
although some may bear strong resemblance to sedge pans 
(Noble & Hemens 1978). 
The diagnostic species are listed under group T (Table 1). 
. .. Pans 
'" 
". 
'"" Rivers/streams Vie! areas Springs 
Soils alluvial, f:~f----------1t> Soils humic, clayey, 
sandy waterlogged 
Low altitudes ~ b High altitudes 
Figure 4 A scatter diagram of the DECORANA ordination of the vegetation units (synreleves) along the first, second and third axes (Eigen 
values: axis 1 = 0.596. axis 2 = 0.353, axis 3 = 0.137). 
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Other species which are typical for pans and sometimes promi-
nent include Panicum schinzii and Leersia hexandra (Table I) 
(Gibbs Russell el al. 1991). 
The extreme species poorness of the pans is clearly empha-
sized by the low species richness (9) and total number of species 
(14) (Figure 3) recorded for this community, both values being 
the lowest within this major vegetation type (see also Kooij et at. 
1991 ; Eckhardt el al. 1993). 
Ordination 
Figure 4 represents a three-dimensional scatter diagram, indica-
ting the distribution of synreJeves, which represent the different 
communities/vegetation units along the first, second and third 
axes of a DECORANA ordination. The distribution of the syn- ' 
releves reveals a rannatian of five relatively distinct discontin-
uous groups, which can be interpreted in terms of various envi· 
ronmental factors. The distinct groups clearly suggest that the 
wetland plant communities differ greatly from each other with 
regard to theiT species compositions. The distribution pattern 
could be related to environmental gradients associated with the 
first and third axis. No gradients could be observed on the second 
axis. Synrelev~s 5 to 12 represent rivers and streams, occurring 
mainly at low altitudes and are principally associated with allu-
vial sandy soils. Synreleves 2 to 4 are mainly assoc iated with 
mountain streams and rivers at high altitudes, the substrate con-
sisting of alluvial sediments or clayey soi ls, whereas the vlei 
areas (synreleves 13-15) are also associated with high altitudes 
but the substrate consists of humic, clayey, mostly waterlogged 
soi ls. Synreleve I represents springs and synreleve 16 pans, both 
bei ng associated with high altitudes and humic, clayey, water-
logged soi ls. 
Conclusions 
The processing of the floristic data by means of the application 
of the TWINS PAN classi fi cation technique revealed 16 plant 
communities, which were subsequently refined by Braun-Blan-
quet procedures. The communities were then identified and 
described. The relationship between the plant communities and 
environmental factors was determined using DECORANA. 
Allhough conservation sites were partly selected on the basis 
of high species richness and total number of species, it appears in 
fact that the mos t species-poor plant communities, represented 
by vlei areas and pans (Figure 3), ought rather to be granted con-
servation status. Although most wetland plant communities have 
low species richnesses (Kooij el al. 1991; Eckhardt er at. 1993) 
compared with grassland communities, their species composilion 
is unique and habitat specific (Walmsley 1988; Cowan 1995). 
Although no rare species were encountered during the field sur-
veys, many wetlands contain endangered plant species (Walms-
ley 1988). Representatives of all wetland types should therefore 
be conserved to preserve the species diversity (Noble & Hemens 
1978). The vlei areas and pans play an imponant ecological role 
in the water purification process and in attenuating floods, espe-
cially after heavy rains have fallen (Walmsley 1988; Cowan 
1995). Vlei areas also serve as important feeding and breeding 
grounds for the endangered wattled crane and many other birds 
and animals (Brooke 1984; Cowan 1995). Funhermore, these 
wetland areas are still in a relatively undisturbed condition and 
are extremely sensitive to the adverse effects of afforestation. 
Currently high-lying grasslands are being replaced at an alarm-
ing rate by exotic species, mainly eucalypt plantations (Depart-
ment of Water Affairs and Forestry 1995). The vlei areas and 
pans will most certainly desiccate, which will lead to the natural 
wetland vegetation being destroyed (Noble & Hemens 1978). 
S. Afr. i . Bol. 1996,62(6) 
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